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ABSTRACT

Introduction and Objectives: Almost 56 million deaths that occur in every year, in that 10.8% of peoples had died due to
stroke. One in five women and one in six men affected by this iliness called stroke in their lifetime. Stroke is the leading cause
of mortality and disability. NLR and inflammatory marker can be used as a simple and easy marker for prognosis and mortality.
The study aims to investigate the role of the NLR ratio in acute ischemic stroke Second foremost reason for death in the global
is known as Stroke.

Materials and Methods: Patients with features of acute ischemic stroke were subjected to a detailed history, examination and
thorough investigations. The diagnosis was made by clinical history, neurologic examination and neuroimaging. The severity of
stroke at the time of admission was classified based on the National Institute of Health Stroke Scale. Modified Ranking Scale
used to determine the functional outcome at discharge.

Results: Out of 68 patients enrolled in the study, 13 patients (19.1%) had a mild stroke, 45 patients (66%) were affected by
moderate stroke, 6 patients (8.8%) had moderate to severe stroke, and 8 patients (5.9%) were severely affected. In the Chi-
Square analysis for the association between NLR and MRS, the Pearson chi-square analysis shows significant results (P-value
=0.000<0.001)

Conclusion: The duration of the hospital stay of the patient depends on NLR. The lifestyle of the patient and diet maintenance
also affects the neutrophil and lymphocyte count of the blood (NLR).

Key Words: Acute Ischemic Stroke, Neutrophil Lymphocyte Ratio, Modified Ranking Scale, National Institute of Health Stroke Scale,
Lymphocyte Monocyte ratio, Cerebrovascular events

block and lead to narrower blood vessels.** NLR ratio is the
predominant marker for diabetes, renal failure, malnutrition-
al status (mostly chronic), cerebrovascular events, COPD,

INTRODUCTION

World Health Organization reported that the fifteen lakh peo-

ple in global had stroke yearly, among the affected people five
lakh decease and five lakh will be eternally handicapped.'?
Stroke is also a leading cause of adult disability. The research
reports disability could have been prevented by 80 per cent
through proper medical practices. AIS are insufficient arte-
rial supply for cerebral perfusion, because of attenuated or
occluded vessels flowing into or inside the brain. It has two
types thrombotic and embolic strokes. The blood vessel be-
comes narrowed and the blood flow to the area beyond is
less. Damaged areas of an atherosclerotic plaque lead to a
blood clot - a thrombotic stroke. In an embolic stroke, blood
clots or debris generated from any other part of the body may

Alzheimer’s and psychiatric illness, metabolic syndrome.
Higher blood inflammatory effect on markers like “highly
sensitive C-reactive protein (hs-CRP)” is noted as a possible
risk for AIS/IHD independently.>¢

METHODOLOGY

SOURCE OF THE STUDY
The primary data was collected from the patients who were
admitted in the wards at KLES Dr. Prabhakar Kore Hospital
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serves also as Medical Research Centre, situated at Belgaum.
Informed consent was taken and the database was collected
specifically from acute ischemic stroke patients who were
admitted to the hospital, within 72 hours of the onset of
symptoms, aged above 18 years. The prospective study was
for One year (1** January 2019 to 31* December 2019)

Ethical clearance was obtained from the institu-
tional ethical committee and informed consent was
obtained from each participant before the study.
Data from the patients such as demographic factors, comor-
bidities, duration of hospital stay, day-to-day life activities
such as food habits and lifestyle of the patient was obtained.
Blood samples were collected once the patient was admit-
ted to finding the neutrophils and lymphocyte counts in their
blood. Patients with features of acute ischemic stroke were
subjected to a detailed history, examination and thorough in-
vestigations.

Clinical history of the patient such as the severity of stroke
during admission and the outcome of their health was col-
lected in the database. Neurological examination and Neu-
roimaging diagnostic methods were used to diagnose the
stages of severity of AIS. Based on the NIHSS, the intensity
of stroke is classified and functional outcome at the time of
discharge is determined using MRS. Patients are followed
up in the hospital to retrieve clinical data from the time of
admission until discharge. Information collected from the
patients is maintained securely as per the informed consent.

The defined co-morbidities include hypertension, type 2
diabetes mellitus, history of CVA, seizure disorder, history
of preeclampsia, Ischemic heart disease, depression, hypo-
thyroidism, and rheumatic heart disease. Patients with acute
infarction, sub-acute infarction, as well as focal hyperacute
infarction were identified and their infracted site was collect-
ed to analyse their severity of stroke. During the discharge
day of the patient, the number of days the patient got admit-
ted and stayed in the hospital for treatment was collected in
the database. Inclusion criteria in this study were the patients
with post-acute ischemic stroke admitted before 72 hrs of
the onset of symptoms and above 18 years of age. Whereas
Patient with a history of more than 3 days of onset of symp-
toms with a history of infection within 1 week of stroke or 72
hours of the onset of symptoms, with malignancies or hae-
matological symptoms, taking immune suppressant drugs,
having a history of recent stroke (for past 6 months) or with
previous stroke disability, with the severe pulmonary disor-
der or chronic renal failure undergoing treatment.

SAMPLING TECHNIQUE

A prospective sampling technique was used in this study.
The sample data was collected from the patients who are ad-
mitted to the hospital from the period of 1st January 2019

to 31st December 2019, specifically those who were admit-
ted for acute ischemic stroke. Among 112 patients admitted
at Karnataka Lingayat Education Society’s Dr. Prabhakar
Kore Hospital & Medical research centre for acute ischemic
stroke, 68 samples were enrolled and the patients, who have
chronic renal failure, haemorrhage, malignancies etc. were
excluded. Almost 60% of the samples were selected from the
average admission cases in the previous year.

RESULTS

Among the 68 patients admitted to the hospital, 47 were
male and 21 were female. The majority were in the age group
of 46-60 years. 3 patients were alcoholic, 3 patients were
smokers, 7 patients had the habit of tobacco chewing, 2 pa-
tients had habits in the past, and the remaining patients had
2 or more habits. 22 patients had the routine of eating only
vegetarian foods, and 46 patients followed mixed routine in
their eating habits.13 patients had only hypertension (HTN),
5 patients had only Type 2 Diabetes mellitus (T2DM), 12
patients had both HTN as well as T2DM, 8 patients had
other comorbidities such as preeclampsia, mitral stenosis,
hypothyroidism. The majority of the patients were observed
without any comorbidities and counted to be 21 in number.
NIHSS obtained on the admission of AIS patient showed that
almost 13 patients were affected by minor stroke, 45 patients
were affected by moderate stroke, 6 patients were found to
be in the stroke scale of moderate to severe, and only 8 pa-
tients were severely affected.

In distribution among MRSamong the enrolled patients, 12
patients showed no significant disability, 15 patient showed
slight disability, 14 patients showed moderate disability,
13 patients showed moderately severe disability, 8 patients
showed severe disability and one patient had passed away.
Distribution of no. of days patients admitted in hospital re-
sults showed that 7 patients had stayed less than 4 days, 41
patients stayed in the range of 5-8 days, 17 patients stayed
for 9-12 days, 2 patients stayed for 13-16 days and only one
stayed for 18 days. In the Chi-Square analysis of the asso-
ciation between the lifestyle of the patients and their dura-
tion of hospital stay, the Pearson chi-square analysis showed
significant results (P-value =0.016 <0.05).In the Chi-Square
analysis of the association between the Lifestyle habits of the
Patient and NLA, the Pearson chi-square analysis showed
significant results (P-value =0.049 <0.05).In the Chi-Square
analysis of the association between diet, methods and dura-
tion of hospital stay, the Pearson chi-square analysis showed
significant results (P-value =0.024 <0.05). (Table No.1)

In the Chi-Square analysis of the association between, co-
morbidities and NIHSS, the Pearson chi-square analysis
showed significant results(P-value =0.034<0.05).In the
Chi-Square analysis of the association between NLR and
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Duration of Hospital Stay, the Pearson chi-square analysis
showed significant results(P-value =0.000<0.001).In the
Chi-Square analysis for the association between NLR and
MRS, the Pearson chi-square analysis showed significant
results(P-value =0.000<0.001).In the Chi-Square analysis of
the association between NLR and NIHSS, the Pearson chi-
square analysis showed that there is no significant associa-
tion between NLR and NIHSS (P-value >0.05, P=0.561).In
the Chi-Square analysis of the association between MRS and
NIHSS, the Pearson chi-square analysis showed that there
is no significant association between NIHSS and Modified
ranking scale (P-value >0.05, P=0.474).In the Chi-Square
analysis of the association between duration of hospital stay
and NIHSS, the Pearson chi-square analysis showed that
there is no significant association between NIHSS and dura-
tion of hospital stay (P-value > 0.05, P=0.561). (Table No.2)

Demographic and clinical data were analysed and their fre-
quency and percentage were calculated and shown in the
respective table. Using Pearson chi-square analysis, the as-
sociation between various factors has been analysed and as-
sociated statistical significance were interpreted.

At the time of discharge, the functional outcome was calcu-
lated using MRS. Results of chi-square analysis inferred the
association between NLR and various other clinical factors
related to stroke. Analyzing the data showed a significant
association between NLR and duration of hospital stay, the
lifestyle of the patient as well as the functional outcome at
the time of discharge.

DISCUSSION:

At the time of discharge, the functional outcome was calcu-
lated using MRS. Results of chi-square analysis inferred the
association between NLR and various other clinical factors
related to stroke. Analyzing the data showed a significant
association between NLR and duration of hospital stay, the
lifestyle of the patient as well as the functional outcome at
the time of discharge. Post ischemia, apoptosis brain cells
and the tissue release profound inflammatory substances,
leading to the accumulation of biomarkers of inflammation
like neutrophils, lymphocytes and cytokines. The normal
value of NLR in healthy populations was 1.65 (mean), rang-
ing from 0.78 to 3.53. Milena et al considered the relation
between NLR and LMR (Lymphocyte to Monocyte ratio)
with Ischemic Stroke. 58 adult patients were involved in the
study, followed by analysing the blood sample their NLR
and LMR were observed. There was no influence of LMR
found in the stroke patients. But they found that patients with
higher NLR have the possibility of getting a severe stroke.’

A study with a large number of patients (1001 patients) car-
ried out for delirium and AIS and its prospective data collec-
tion of NLR monitoring. C-reactive protein can control the

inflammation, that promotes the neutrophil activation and
maintain the NLR value. Patients with higher NLR value in-
volved in the 30-day mortality of AIS patients.®

Studies have reported operating outcome is decreased in-
patients having higher NL ratio. Disability/Mortality was
observed in patients with uninterruptedly elevated NL ratio
level at forty-eight hours or more post-ischemic injury in the
brain started. Elevated NL ratio is related to both initial and
long-term mortality. Elevated NLR levels have increased the
possibility of ICH post thrombolysis. In one hundred fifty-
one population having primary insult of ischemic brain in-
jury were observed for a month, observations exhibit that the
neutrophil-lymphocyte ratio and infarct size correlated.>’

Lymphopenia is another inflammatory marker, which trig-
gers the response to higher production of secondary stress.
The inflammatory process carried out with the lymphopenia
to promote lymphocyte apoptosis. Lymphopenia has a strong
correlation with mortality in patients. The neutrophil count,
lymphocyte count, and NLR were obtained from the WBC
count, and those values are useable in the prediction of mor-
tality and prognosis of stroke patients and also the markers of
systemic inflammation. NLR will be useful in the evaluation
of the risk of stroke in asymptomatic patients with plaques
causing intermediate carotid artery stenosis. This patient
group, with a higher NLR, have a higher chance of stroke.>’

Various clinical research reports mentioned that age, previ-
ous stroke history, atrial fibrillation, initial National Institutes
of Health Stroke Scale score, and high-sensitivity C-reactive
protein has a significant role in the monitoring of NLR. The
NLR was higher in the unadorned pneumonia group when it
was evaluated by Pneumonia Severity Index. The NLR eval-
uation helps to identify high-risk patients in the initial and
throughout the time of treatment. 116 affected people in the
age of 67 show a significant relationship between NLR and
mRS (P=0.02). In that case report, many of them noted the
age-based variation in NLR controlling. NLR is the gladly
available biomarker, it is a clinically suitable tool for risk
stratification when assessing AIS patients.”!?

Another study reported with 293 large vessel occlusion pa-
tients, they observed higher median admission NLR values
were noted in symptomatic intracranial haemorrhage. Higher
admission NLR is a sovereign predictor of symptomatic in-
tracranial haemorrhage and it may recognize a target group
for testing adjunctive anti-inflammatory therapies. Major re-
search reports explained that the elevated NL ratio values
have been related to the higher incidence of hemorrhagic
transformation or SICH in AIS patients getting intravenous
thrombolysis.

AIS use the healthy immune system in animal models of the
middle cerebral artery for the migration of neutrophils in the
brain. One of the individual components of PREDICT scale
is admission NLR is the most widely used in the treatment.®
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Post-stroke inflammation has a dual role in ischemic stroke.
Peripheral immune cells are getting stimulated post-stroke
can in turn affect the fate of brain tissue that has undergone
ischemia. Neutrophils expressed early after stroke to pro-
mote the active inflammatory reaction, while lymphocytes
also having the regulatory function in inflammation persuad-
ing neuroprotection. If there is any reduction of neutrophils
and induction of lymphocyte after stroke, that can progress
functional outcome of AIS.>%!

CONCLUSION

The study suggests that the majority of the patients had mod-
erate stroke outcome and the duration of hospital stay was
significantly associated with bad lifestyle and functional
outcome at the time of discharge. The rise in NLR helps to
identify the high risk of AIS among patients. Hence NLR
can be used as a biomarker for risk stratification among AIS
patients.
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Table 1: Lifestyle and NLR factors associated with duration of Hospital stay

Duration of Hospital stay

Pearson Chi-

<=4days 5-8 days
Lifestyle Without smoking/ 6 31
habitsof  drinking/TC
patient Alcoholic o 2
Smoker 0 2
Tobacco Chewer o 4
Alcoholic with TC/ 0 1
Smoker
Habits in the past or 1 1
occasional
Smoker, Alcoholicand o o
TC

9-12 days 13-16 days 17-20 days Square, Df, P
1 1 1
1 lo) o
1 o o
3 o o
1 o o 41.130, 24, .016
o lo) o
o 1 o
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Table 1: (Continued)

Duration of Hospital stay Pearson Chi-
Square, Df, P

<=4days 5-8days 9-12days 13-16 days 17-20 days

Diet Vegetarian 5 14 2 o 1 11.284,
4, .024
Mixed 2 27 15 2 0
NLR Normal NLR 3 7 2 0 0 46.205,16, 0.000
Possibility of Stroke 4 21 4 o o
Mild Stroke o 8 7 1 o
Moderate Stroke 0 3 o 0
Severe Stroke o o 1 1 1

Table 2: Association of NLR with level of stroke and disability

No No Significant  Slight Dis- Moderate Moderately Severe Dis- Dead
Symptoms Disability ability Disability  to Severe ability
Disability
Normal NLR 5 7 o o o o o
Possibility of 0 5 15 8 1 o o
Stroke
NLR Mild Stroke o o o 6 9 1 o
Moderate Stroke 0 o o o 3 5 o
Severe Stroke 0 o o o o 2 1
Pearson Chi-Square 138.817 Dfi24 P=0.000
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